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traced between them, so the connecting chain is filled up between 
ribs extending from end to end of a scale, through undulations 
and shorter ribs, to those slightly projecting, and so on to the 
perfect spine or secondary hair. 



THE NORTH AMERICAN GOATSUCKERS. 

BY DAVID SCOTT. 

The whippoorwills and nighthawks of North America are by 
many confounded and considered to be the same species. This 
impression is, nevertheless, entirely erroneous ; and I hope to show, 
in the following remarks, such obvious differences existing be- 
tween them as will convince the most superficial observers of their 
non-identity. 

It is surprising that our farmers (for they perhaps are the per- 
sons by whom these birds are most generally confounded) should 
consider such widely separated species, which resemble each 
other in color only, the same. It exhibits a carelessness which is 
hardly excusable, for doubtless the majority of them have shot the 
birds in question, and a simple comparison would surely convince 
them of their error. That any supernatural ideas should be enter- 
tained respecting these harmless and useful birds appears even 
more surprising ; but such is the case with a large number of 
people, more especially, however, with the uneducated. There is 
prevalent in various sections of the country a remarkable awe, not 
to say fear, of them : and various are the misfortunes which are 
ascribed to their supposed supernatural influence — such as the 
sudden death of one of the inmates of a house, which, it is af- 
firmed, surely follows the song of the whippoorwill if he be perched 
upon the door-sill. It is also believed by some that the white 
spots on the wings . of the nighthawks are silver dollars. The 
pertinacity with which superstitious traditions cling to people is 
well known, and the foregoing, which are not all that are current 
respecting these birds, form no exception. They have undoubt- 
edly been handed down and preserved through many generations. 
It appears remarkable, but there seems to be something about these 
birds which has excited the superstition of various nations for 
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ages back. Their very name implies this. The appellation 
"goatsuckers," which has now extended to the whole family, was, 
without doubt, suggested by their very wide gape. This led to 
the idea entertained by the ancients that they sucked goats. 

In the west these birds have been accused of the crime of 
sucking milk from cows — about as probable as snakes being guilty 
of the same offence; yet there are hundreds who believe in such 
impossibilities : and to this belief may be attributed the cause of 
their being birds of evil omen in the estimation of our rural popu- 
lation. These mistaken notions have been current since the days 
of Aristotle, if not still further back. Absurd as they may appear 
to an enlightened and reflecting person, they are, nevertheless, 
firmly believed by many, which may to a certain extent account 
for the universal ignorance of the birds as well as of their 
habits. 

The main reason, however, that these birds are confounded is 
in reality due to the great dissimilarity in their habits ; for the 
nighthawks are often seen, and only occasionally heard, while the 
whippoorwills are frequently heard and seldom seen : and their 
very similar appearance when asleep or resting for the day (the 
whippoorwills being seldom observed at any other time) tends 
also to confirm the opinion that they are the same species. 

The family Caprimulgidce, to which these birds belong, is divi- 
ded into three sub-families, Steatornithince, Podargince and Capri- 
mulgince. The latter only is represented in North America, and 
by two genera, Antrostomus Gould, the whippoorwills, and Chor- 
deiles Swains., the nighthawks ; the former of which contains three 
species, the latter two. 

The common whippoorwill (A. vociferus Bon.) is an inhabitant 
of eastern North America from Canada to Florida, where it is 
replaced by the chuck-will's-widow {A. Garolinensis Gould). Its 
range to the westward appears to be restricted to Leavenworth, 
Kansas,* where it is again represented by a still smaller species, 
the A. Nuttalli Cass., or "poor-will." 

It is a summer sojourner in the District of Columbia, where it 
usually arrives from the south the last of April or the first of May. 
Although I have observed it as early as the thirteenth of April 
its arrival at that early period is of rare occurrence. The males 
generally precede the females a few days, and soon after the latter 

* Bull. Mus. Comp. Zool. July, 1872. 



THE NORTH AMERICAN GOATSUCKERS. 671 

make their appearance the wonted and necessary place for incu- 
bation is prepared. It cannot, however, be called a nest ; as it 
is merely a shallow hole scraped in the ground, in close proximity 
to its accustomed companion, a rock, stump, or fallen tree. The 
eggs are from one to three in number, of a delicate creamy-white 
color, with blotches of different shades of lilac and pale brown : 
they are laid in the early part of Maj'. The young are out by the 
first of June, if not earlier, and are very curious looking little crea- 
tures, covered with a fine down of a yellowish color. As soon as 
they are able to leave the nest, the mother guides them in their 
search for insects until they are able to use their wings. When 
surprised in these excursions, it is amusing to witness with what 
solicitude she hastens to lead them to a safe retreat. But if the 
intruder (especially if a human being) persists in following, and 
approaches too closely, she turns off in another direction, feigns 
lameness and incapability of flight, flutters along for a few rods 
ahead, and exerts herself to the utmost to allure the interloper 
from her offspring. After having decoyed the stranger, as she 
thinks, a sufficient distance, she suddenly regains her power of 
flight, and darts off to the protection of her helpless progeny. 
This species roosts almost exclusively on the ground, although it 
has occasionally been found upon a tree. When disturbed in the 
daytime it rises as silently as a shadow, and flies off in a confused 
zigzag manner, but immediately settles within a few rods. But 
when the shades of evening advance it comes boldly forth from its 
roosting places in the most invious and secluded parts of the for- 
ests, to search for the night-flying Lepidoptera, of which it destroys 
countless numbers. It is then that we hear its lively whistle in 
company with the loud, hoarse, guttural hoo-hoo-hoo-hoo-e, of 
the great-horned owl {Bubo Virginianus) ; the quivering-wailing 
cry of the screech owl (Scops asio) ; the croaking of frogs, and 
the song of the cricket and the katy-did : which form quite a 
contrast to the beautiful songs of the thrushes which enliven our 
forests and groves during the day. 

The chuck- will's- widow (A. Carolinensis Gould) is the largest 
North American species. In its habits and general appearance it 
resembles the common whippoorwill, with which it is generally 
confounded by inexperienced observers. Its range in the United 
States has usually been supposed to be limited to the south Atlan- 
tic and gulf states, being seldom if ever seen north of the Caro- 
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linas on the coast. But Mr. Ridgway is confident that he has 
heard it in southern Illinois ;* which, if his observation proves 
correct, will be but another instance exemplifying the well-known 
fact of birds having a more extensive latitudinal distribution in 
the interior than upon the coast ; which is doubtless subject to, 
and explicable by, climatic influence. Its notes, from which it 
takes its name, resemble less then has generally been supposed 
the syllables " chuck-will's-widow." They are pronounced in a 
rapid manner with a slight elevation of the voice upon the last 
syllable. Butterflies, moths and a variety of other insects, form 
its food, as they do also that of the other members of this group. 

The next is Nuttall's whippoorwill (A. Nuttalli Cass.), or more 
properly "poor-will," as it is said to omit the first syllable. It in- 
habits the country west of the Mississippi river, and is domiciled 
in nearly every part of that vast extent of prairies. This is the 
smallest species, measuring only eight inches in length. Its habits 
differ essentially from its eastern congeners, as it is necessarily 
an inhabitant of open portions, and is unconversant, if I may so 
use the expression, with the woods which they so delight in fre- 
quenting. The eggs are immaculate livid white and destitute of 
spots or blotches, and, with A. macromystax of S. Mexico, differ 
in this respect, from all the other species. 

"We now come to the nighthawks (Chordeiles) . The common 
nighthawk or "bull-bat" (C. popetue Baird) of the eastern states 
is abundant from British America to the West Indies, and west to 
Kansas, where it becomes lighter, and constitutes the variety 
Henryi Cass. This bird is an abundant spring and autumn visi- 
tant to the District of Columbia, arriving about May first, and 
departing the last of September. In its breeding habits it differs 
from the whippoorwill in constructing its nest, which is a mere 
hole scratched in the ground, in open places, as fields and bare 
hillsides ; and never in thick woods. It sometimes deposits its 
eggs on a dead leaf, or even on a bare rock. During the pairing 
season the actions of the male are strange and interesting. At 
dusk he frequently mounts high into the air, and then, partially 
closing his wings, descends with great rapidity to near the earth ; 
the air in passing through the wing feathers in this rapid descent 
produces a loud booming sound which may be heard at a con- 
siderable distance, and has been likened to the noise occasioned 

* MS. Notes on Birds of S. Illinois. 
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by blowing into the bung-hole of an empty barrel. This noise 
must be regarded as a means of bringing the sexes together, as 
it is heard only in the spring. In the intervals between his as- 
censions, the male darts around in every direction, uttering sharp 
squeaks and throwing himself into all sorts of attitudes and pos- 
tures, calculated, no doubt, to please any passing female. It is 
both diurnal and nocturnal in its habits, but more properly the lat- 
ter. Nevertheless, I have frequently seen numbers pursuing and 
capturing their prey in broad daylight, when the sun was shining 
brightly. At such times, however, their flight is very high, so 
high indeed that they resemble the swallows with which they asso- 
ciate, and if it were not for the slow and regular flapping of their 
long wings, and an occasional harsh note (a note of exultation 
perhaps as they snap up some unfortunate beetle or moth) they 
might readily be mistaken for them. But it is in the dusk of the 
evening that they may be seen in the greatest numbers ; when, in 
certain localities and at certain seasons of the year (especially 
in the fall), thousands may be seen darting around in their rapid 
and necessarily irregular flight. As darkness approaches, they 
descend to the earth and skim along the surface, snatching up any 
ill-fated bug that may have failed to find shelter! 

I recollect a small valley in the northern part of Pennsylvania, 
which appears to be a favorite resort of this bird, more especially 
in the fall. It is about five miles in length, a mile in width, is 
inclosed by two ranges of high mountains, and is one of the most 
picturesque places in the state. A small stream wends its way 
along the base of one of the ranges and empties itself into the 
Susquehanna hard by. An hour or two before dusk a few night- 
hawks will be seen approaching from the direction of the river. 
These have no sooner passed than more make their appearance ; 
and thus they come in an ever increasing stream, twisting and 
turning in pursuit of their insect prey, but always keeping in 
a general direction up the valley. In about fifteen minutes the 
foremost will have reached the head of the valley, and having 
turned, as is their invariable custom, will be seen drawing near in 
their return to the river. In this way they may be seen coming 
and going with continually increasing numbers, until the sky is 
dark with their fleeting forms, and night has thrown a veil over 
their actions. I have watched them for hours in this locality. 
When they first appear they are high in the air, but as dusk ap- 
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proaches their flight is lower ; which is occasioned by the insects 
that they are pursuing seeking shelter for the night. Unlike the 
whippoorwill, this bird roosts almost entirely upon trees ; in fact 
it is seldom found on the ground except during the breeding sea- 
son. In roosting it always rests in a parallel position with its 
perch. This is undoubtedly owing to its comparatively small and 
weak legs, which are not capable of sustaining it any length of 
time in a transverse posture. 

The western nighthawk (var. Henryi Cass.) was formerly consid- 
ered to be a distinct species, but is now regarded as only a geo- 
graphical variety of the preceding ; the principal difference being a 
paler coloration caused by a predominance of the lighter mark- 
ings. It inhabits the same region as NuttalPs whippoorwill, or 
the whole of the western country. 

The Texas nighthawk is much • smaller than either of the pre- 
ceding, and is very distinct, its nearest relative being a South 
American species (C. acutipennis) . It is a more southern bird 
than the others, and is found most abundantly in the state from 
which it derives its name. 

Diagnoses op genera anb species op North American Caprimulgin-e. 
A. Wings, comparatively speaking, short and rounded, with rufous spots ; second 
quill longest; the primaries emarginated on their outer webs. Tail broad and 
graduated, the terminal third, half or two-thirds of three outer feathers rusty 
white. Plumage soft and lax. The gape armed with very large and stiff 
ibristles. Entirely nocturnal in habits. Antrostomus Gould. 

1. Length 1200; extent 2500; wing*-50; tail 650. Prevailing color above 

and below pale rufous; top of head reddish brown, streaked longitudi- 
nally with. black. Terminal two thirds of three lateral tail feathers rufous 
white, with a slight mottling on all the outer webs for nearly their whole 
length. Tail but slightly graduated, the exterior feathers a quarter of 
an inch only shorter than the middle ones. Bristles of bill with lateral 
filaments. Female without white patch on tail. Habitat, south Atlantic 
and gulf states. Cen. Amer., S. 111. ? A. Carolinensis Gould. 

2. Length 10-00; extent 19-35 ; wing 625; tail 5-00. Top of head, rump, upper 

tail coverts and inner tertials, ashy-gray, barred longitudinally with black ; 
the streaks on the head becoming confluent in the centre, forming a 
large medial black band. Middle of back brownish black. Throat and 
fore breast the same. A white collar on the under side of the neck, the 
ends extending up on each side and nearly meeting a rufescent band 
curling around the nape. .Rest of under parts light .brownish white, 
barred transversely with dark brown. Wings brown, the quills spotted 
with rufous. Tail dark brown, with about eight interrupted light bars ; 
the terminal half of three outer feathers rusty white. Graduation -80. 
Bristles of mouth without lateral filaments. Female with no white on 
tail. Habitat, eastern U. S. to Kansas. A. voci/erus Bon. 

3. Length 800; wing 550; tail 3-65. Predominant color brownish-gray; top 

of head hoary gray, with transverse instead of longitudinal black stripes. 
A collar, or rather patch, of white on the neck, posterior to which the 
fore part of breast is black mixed with yellowish. Wings cinnamon color 
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spotted with brownish black. Tail dark on the terminal half, the tip for 

only about an inch, white. Graduation of tail '50. No filaments to the 

bristles of the mouth. Habitat, high central plains to the Pacific 

coast. A. Nuttalli Cass. 

B. Wings very long and pointed, with a white bar across the outer primaries about 

midway between the carpal joint and the tip of the wings : the primaries 

not eruarginated, the first and second equal and longest. Tail narrow and 

forked, with a small white bar, in the males, across all the feathers except the 

two central ones. Plumage rather compact. Bristles of the mouth scarcely 

appreciable. Partially diurnal in habits. Chordeiles Swains. 

1. Length 9-50; extent -21-50; wing 820; tail 4-60. Upper parts almost uni- 

form greenish black with a mottling of yellow and ash. Under parts 
soiled white, transversely barred with brown. A pure white V-shaped 
mark on the throat commencing about a quarter of an inch behind 
the base of the lower mandible, the acute angle anterior, the branches 
curving back on each side to a point beneath and posterior to the eye. 
The angle of this mark is filled up with rusty tipped feathers. Wings 
nearly black, the upper coverts speckled with ashy. The five outer 
primaries with a pure white bar across them about half-way between the 
first joint and the end of the wing. Tail brown, with about eight trans- 
verse irregular bars of mottling, which are nearly white below, and light 
brownish gray above. The terminal blotch on all but the two middle 
feathers is white on both surfaces, larger and more quadrate, and 
scarcely reaches to the outer edge of the feathers. The female lacks the 
white throat marks, the white spots on the tail, and the wing patch 
is much less conspicuous. Habitat, eastern North America to 
Kansas. C. popetue, var. popetue Baird. 

2. Similar to the preceding but much lighter. Habitat, whole of western 

country. C. popetue, var. Henryi Cass. 

3. Length 840; extent 19-00; wing 700; tail 4-60. Above brownish black 

mixed with gray and rusty mottlings ; the top of the head rather more 
uniformly brown. Nape furnished with a finely mottled collar of gray- 
ish and black. Scapulars and wing coverts finely variegated, the 
pattern somewhat irregular, and scarcely capable of definition A pro- 
portionally larger V-shaped white mark on the throat than in C. popetue. 
Rest of under parts dull white, trausversely barred with brown, with a 
tinge of rufous on the abdomen and under tail coverts. Wings with 
round rufous spots, similar to those in the whippoorwills; the four outer 
primaries only with a white blotch across them, which is much nearer 
their tips than the carpal joint. Tail dark brown, witli about eight lighter 
bars, the last white, extending across both vanes. The female lacks the 
the caudal patch. Habitat, southern portion of western North 
America. C. Texensis Lawr. 



FARTHER OBSERVATIONS ON THE EMBRYOLOGY OF 
LIMULUS, WITH NOTES ON ITS AFFINITIES.* 

BY A. S. PACKARD, JR., M.D. 

In a recent paper on the " Embryology of Limulus," published in 
the "Memoirs of the Boston Society of Natural History," I stated 

* Read at the Portland Meeting of the Amer. Assoc. Adv. Sci. 



